Systematic studies in the eucalypts -3. New taxa and combinations in Eucalyptus (Myrtaceae). Telopea 4(2): 223-267. A number of new taxa are described at specific and sub specific rank, and other changes to names and status are made. New species are
Introduction
New taxa described here are a small selection of a large number that have been defined during an overall revision of the eucalypts now in progress. These are mainly taxa occurring in New South Wales, which we need to publish in order to validate names for use in the forthcoming second volume of the Flora of New South Wales. A number of other new species from New South Wales have already been described by Johnson & Hill (1990) . At this stage, Eucalyptus L'Herit. will be used in the traditional sense. The species are not allocated alphabetic codes according to the system of Pryor & Johnson (1971) , since these are being revised. Species are treated in the order in which they occur in the revised classification being developed from that of Pryor & Johnson. Rare or threatened species are allocated conservation status codes according to the system of Briggs & Leigh (1988) .
New taxa described here are a small selection of a large number that have been defined during an overall revision of the eucalypts now in progress. These are mainly taxa occurring in New South Wales, which we need to publish in order to validate names for use in the forthcoming second volume of the Flora of New South Wales. A number of other new species from New South Wales have already been described by Johnson & Hill (1990) . At this stage, Eucalyptus L'Herit. will be used in the traditional sense. The species are not allocated alphabetic codes according to the system of Pryor & Johnson (1971) , since these are being revised. Species are treated in the order in which they occur in the revised classification being developed from that of Pryor & Johnson. Rare or threatened species are allocated conservation status codes according to the system of Briggs & Leigh (1988) . Johnson, 15 Apr 1964 (holo NSW 228221) . Tree to 10 m tall, usually less than 7 m. Adult leaves 10-20 cm long, 1.5-3.5 cm wide; intramarginal vein to 2.5 mm from margin; petiole 15-25 mm long. Peduncles 7-10 mm long; pedicels 3-7 mm long. Mature buds 7-10 mm long, 4-6 mm wide. Fruit 5-7 mm long, 7-9 mm diam. ECOLOGY: E. parramattensis subsp. decadens is restricted to low-lying, often swampy areas on poor sandy soils. It is associated with E. signata F. Muell., E. globoidea Blakely and Angophora bakeri C. Hall.
The epithet is from the Latin decadens, falling down, referring to the general 'tumbledown gum' habit of the trees. Since it was drawn to attention by the late Rod W. Earp, it has been familiarly known to L. Johnson and associates as 'Earp's Dirty Gum', alluding to the 'dirty grey' bark. Juvenile leaves petiolate, ovate, acute or acuminate, disjunct, to 12 cm long, 6.5 cm wide. Adult leaves lanceolate, slighty falcate, 8-18 cm long, 15-30 mm wide; petiole 20-30 mm long; lateral veins irregular, reticulate, at 30°-45° to midrib; intra-marginal vein distinct, 1-3 mm from margin, with reticulate secondary veins between margin and intra marginal vein. Umbellasters axillary, usually 7-flowered, occasionally ll-flowered; peduncles terete or 2-angled, 10-20 mm long; pedicels 5-8 mm long. Mature buds 12-15 mm long, 3-5 mm diam.; calyptra 3% -6 times longer than hypanthium, evenly conical and acute; outer calyptra shed when buds small, scar prominent. Stamens all fertile; filaments upright, not inflexed in bud; anthers ovoid, dorsifixed, versatile, dehiscing by slits. Fruits globular, 5-7 mm long, 5-7 mm diam., 3-4-locular; calyptra scar and stemonophore visible on most fruits as narrow bands around top of hypanthium; disc narrow, raised, ultimately incurved or horizontal, sometimes enclosing valve bases; valves broadly triangular, vertically exserted. Seeds dark brown, dull, angular, 0.5-0.8 mm long; chaff similar, longer, thinner. E. disclusa is nearest to E. seeana Maiden, from which it is distinguished by the ovate juvenile leaves (lanceolate in the latter), lanceolate adult leaves (narrow-Ianceolate in the latter), larger fruits (to 5 mm long in the latter) with more raised disc, and longer, narrower calyptra (usually less than 3 times longer than hypanthium in the latter). Hill & Johnson, ECOLOGY: Restricted to rocky sandstone areas, probably with somewhat impeded drainage, at elevations of 600-900 m, associated with E. umbra R. Baker or a related taxon.
The epithet is from the Latin disclusus, kept apart, referring to the wide separation of the areas of occurrence of this and species closely related to it. Mallee or tree to 10 m high. Bark smooth, patchy white to dark grey. No pruinosity present. Juvenile leaves disjunct, broad-Ianceolate to ovate, obtuse or mucronate, to 7 cm long, 4 cm wide; petioles to 12 mm long. Adult leaves disjunct, similifacial, narrow-to broad-Ianceolate, obtuse, acute or acuminate, 7-14 cm long, 1.2-3.0 cm wide; petioles flattened, 7-14 mm long; lateral veins closely to moderately spaced, irregular, at 30-50° to midrib; reticulum open, discontinuous; intramarginal vein continuous, distinct, 0.5-1.0 mm from margin. Inflorescences simple, axillary; umbellasters 7-flowered; peduncles terete or angular, 4-8 mm long; pedicels terete or ribbed, 1-3 mm long. Mature buds ovoid, 6-8 mm long, 3-4 mm diam. Calyptra double, outer shed early, inner broadly conical or hemispherical, 1-1.5 times as long as hypanthium. Stamens all fertile; filaments irregularly erect in bud; anthers elliptical, dorsifixed, versatile, dehiscing by parallel slits. Fruits cup-shaped to hemispherical, 3-4-locular, 4-5 mm long, 5-6 mm diam.; calyptra scar flat, continuous with stemonophore, the two less than 0.5 mm wide together; disc flat or slightly depressed or domed, c. 1 mm wide; valves broadly triangular, obtuse, strongly exserted at 45-90°. Seeds semi-glossy, Maiden, Jan 1901 (lecto NSW 233111) . This specimen accords with Maiden's description, and is here designated the lectotype to fix the nomenclature as used by Blakely (above) and Chippendale (1988 Fruits glaucous, conical or cup-shaped, 7-9 mm long, 6-7 mm diam., 3-or 4-locular; calyptra scar c. 0.5 mm wide, discontinuous with disc and hypanthium; disc 1.0-1.5 mm wide, flat or slightly raised; valves broadly triangular, flat or slightly exserted. Seeds dull, dark brown, cuboid, rounded, 1.0-1.5 mm long; chaff brown, linear, to 1.5 mm long. Figure 8. E. conspicua has previously been included in E. cinerea, from which it differs in the 7-flowered umbellasters and lanceolate, petiolate adult leaves. It has also been confused with E. cephalocarpa, which is also 7-flowered but is considerably less glaucous and regularly attains a fully adult foliage canopy in contrast to the neotenous adult foliage of both E. cinerea and E. conspicua. The epithet is from the Latin conspicuus, striking or conspicuous, referring to the distinctive overall glaucous colour of the tree, which clearly distinguishes it from all other vegetation in its habitat.
CONSERVATION STATUS: 3R. Although this species is generally in small and scattered populations, the habitat is unlikely to be under threat of development. Tree to 20 m tall. Bark persistent to smaller branches, brown, subfibrous, branchlets more or less glaucous. Juvenile leaves opposite for many nodes, sessile, orbicular, cordate, apiculate, strongly glaucous, to 4 cm long, 4 cm wide. Adult leaves disjunct or opposite, lanceolate, sometimes ovate-Ianceolate, acute or acuminate, strongly glaucous, 7-17 cm long, 1.3-3.5 cm wide; petioles 6-18 mm long, leaves occasionally sessile; venation indistinct, lateral veins at 20-45° to midrib, well-spaced, anastomosing; intramarginal vein sometimes distinct, 1-2 mm from margin. Umbellasters axillary, 3-flowered; peduncles terete or slightly flattened, 4-6 mm long. Buds and fruit sessile. Mature buds strongly glaucous, 6-8 cm long, c. 4 mm diam.; hypanthium conical; calyptra slightly shorter than hypanthium, conical, obtuse. Stamens all fertile; filaments initially erect then inflexed in bud; anthers ovate, emarginate, dorsifixed, versatile, dehiscing by slits and widely opening. Fruits cup-shaped or broadly conical, glaucous, 3-or 4-locular, 5-7 mm long, 4-6 mm diam.; calyptra scar distinct, 0.5-1.0 mm wide, continuous with hypanthium; disc c. 1 mm wide, flat or slightly raised; valves prominently exserted, broadly triangular. Seeds dull, very dark brown, cuboid, to 1 mm long; chaff similar, smaller and thinner. Tree to 10 m tall, of spreading form. Bark smooth to base, white, shedding in ribbons. Twigs, leaves and inflorescences strongly glaucous when young. Juvenile leaves opposite for many nodes, broad-ovate to orbicular, sessile, apically rounded, sometimes shortly apiculate, to 11 cm long, 7 cm wide; juvenile shoots 4-angled. Adult leaves disjunct, lanceolate, 10-16 cm long, 1.5-3.3 cm wide; petioles 12-35 mm long; lateral veins well-spaced, anastomosing, at c. 45° to midrib; intramarginal vein distinct, 1-2 mm from margin. Umbellasters axillary, 3-flowered; peduncles distinctly flattened, 6-9 mm long; buds and fruits sessile. Mature buds oval, 5-7 mm long, 3-4 mm diam.; calyptra double, outer shedding early, inner obtuse, slightly shorter than hypanthium. Fruit 3-4-locular, cup-shaped, 7-9 mm long, 6-8 mm diam.; disc c. 2 mm wide, domed; valves exserted, broadly triangular, obtuse, angled inward at c. 60° to vertical.
Subspecies canobolensis differs from subsp. rubida in the larger adult and juvenile leaves, the larger buds and fruits, and the smaller overall tree size. The two subspecies intergrade on the lower slopes of Mt Canobolas, and only subsp. rubida occurs elsewhere in the district. DISTRIBUTION: NEW SOUTH WALES: Central Tablelands, known only from the summit and higher slopes of Mt Canobolas, near Orange.
ECOLOGY: Locally abundant with Eucalyptus pauciflora Sieber ex Sprengel in subalpine woodland with Poa understorey, at altitudes above 1100 m.
The epithet canobolensis is derived from that of Mt Canobolas, which is the only known habitat of the subspecies. The spelling is deliberate, and a 'correction' would be both contrary to the Code and very disagreeable in a Latin context. CONSERVATION STATUS: 2VC. Although parts of the only known population are reserved, the entire area is subject to disturbance and frequent wildfires, both of which pose a considerable threat to the continuing viability of the population. Tree to 15 m tall. Bark smooth, white, shedding in ribbons, with a thick dark grey or black stocking to 1-2 m on the lower trunk. Twigs, leaves and inflorescences glaucous when young. Juvenile leaves opposite for many nodes, ovate to elliptical, sessile, usually shortly apieulate, to 14 em long, 8 em wide; juvenile shoots terete. Adult leaves disjunct, lanceolate, 10-22 em long, 1.3-3.3 cm wide; petioles 12-33 mm long; lateral veins well-spaced, anastomosing, at c. 45° to midrib; intra marginal vein distinct, 1-2 mm from margin. Umbellasters axillary, 3-flowered; peduncles terete, 5-8 mm long; buds and fruit sessile. Mature buds oval, 5-7 mm long, 3-4 mm diam.; calyptra double, outer shedding early, inner obtuse, slightly shorter than hypanthium. Fruits 3-4-locular, cup-shaped, 7-9 mm long, 6-8 mm diam.; disc c. 2 mm wide, domed; valves broadly triangular, obtuse.
Subspecies barbigerorum differs from subsp. rubida in the elliptical juvenile leaves, and the distinct thick, black stocking of persistent bark on the lower trunk. Johnson, 20 Feb 1986 (holo NSW) .
Tree to 25 m tall. Bark smooth, white, grey and reddish, shedding in ribbons. Twigs, leaves and inflorescences glaucous when young. Juvenile leaves opposite for many nodes, orbicular, sessile, to 8 cm long, 8 cm wide; juvenile shoots terete. Adult leaves disjunct, lanceolate, 8-22 cm long, 9-25 mm wide, petioles 10-30 mm long; lateral veins well-spaced, anastomOSing, at c. 45° to midrib; intramarginal vein distinct, 1-2 mm from margin. Umbellasters axillary, 7-flowered; peduncles terete, 5-8 mm long; buds and fruit sessile, or pedicels to 2 mm long. Mature buds oval, 5-7 mm long, 3-4 mm diam.; calyptra double, outer shedding early, inner obtuse, slightly shorter than hypanthium. Fruits 3-4-locular, cup-shaped, 5-7 mm long, 5-8 mm diam.; disc c. 2 mm wide, domed; valves broadly triangular, obtuse.
Distinguished by the 7-flowered umbellasters.
DISTRIBUTION: known from valleys on the north-western fall of the main divide, from the upper Tumut to the upper Kiewa valleys.
ECOLOGY: A taxon of open grassy woodlands on broad, cold flats, frequently in association with E. pauciflora.
Extensive intergradation occurs with subsp. rubida where the ranges meet.
CONSERVATION STATUS: 3V. Most populations were on reasonably fertile, flat and readily cleared land, and much of this taxon has been cleared for grazing. Distinguished by the non-angular, smaller fruits (less than 10 mm long) (Figure 12 ).
Subsp. caleyi occurs in grassy or dry sclerophyll woodlands on shallow, often skeletal, soils on stony rises or slopes. It is restricted to the lower parts of the tablelands and the Western Slopes, from around Milmerran in Queensland south to the Goulburn River Valley in New South Wales (Figure 13 ). Distinguished by the distinctly quadrangular and often larger fruits (9-12 mm long) ( Figure 12 ).
This taxon occurs within the range of subsp. caleyi, but occupies the crests of broad high ridges in a replacement pattern. Subsp. caleyi occurs on lower slopes in the same general area, and intergradation occurs in intervening areas. Subsp. ovendenii is known only from a limited area west of Tenterfield ( Figure 13 ). Johnson 20.11.1950 (NSW 54090), flowering and fruiting:
TYPE: holo NSW.
Distinguished from E. sideroxylon by the uniformly 3-flowered umbellasters.
DISTRIBUTION: This species has two disjunct areas of occurrence, the first mainly coastal in southern N.s.W. and eastern Victoria, from the Araluen district south, and west to the Bairnsdale district. The second is in central western Victoria, from St Arnaud south to Anglesea, east to Bendigo and east of Melbourne (Figure 14) . The range does not approach that of E. sideroxylon, which is mainly an inland species in N.S.W. and southern Queensland, with very limited distribution in northern central Victoria and also restricted distribution in coastal regions of N.S.W.
ECOLOGY: usually in open forest or closed woodland on shallow soils on sloping country.
The differences between this taxon and E. sideroxylon have been documented by Bramwells & Whiffin (1984) .
Hybrids are recorded with E. bosistoana F. Muell.
CONSERVATION STATUS: not considered to be at risk. Umbellasters axillary, more than 7-flowered; peduncles angular, thick, 7-14 mm long; pedicels angular, 2-4 mm long. Mature buds distinctly angular, 7-9 mm long, 3-4 mm diam.; calyptra conical, acute, angular, slightly longer than hypanthium. Fruits globular, flattened, 4-locular, often with 2 or 3 low ridges, 6-7 mm long, 7-9 mm diam.; hypanthium globular, constricted above; calyptra scar a distinct narrow groove; disc flat to slightly raised, ultimately incurved, 1.5-2 mm wide; valves enclosed, ultimate fine tips usually exserted. Seeds dark brownish black, satiny, reniform, to 2 mm long; chaff similar, dull, brown, smaller. Tree to 15 m tall. Bark persistent to smallest branches, grey, long-fibrous ('stringybark'). Juvenile leaves opposite or disjunct, linear to lanceolate, acute, basally rounded or cordate, with 'stellate hairs' on all surfaces, to 5 cm long, 1.5 cm wide; petioles 0-2 mm long. Adult leaves disjunct, glabrous, coriaceous, linear to narrow-Ianceolate, falcate, acuminate, glossy green, 6-15 cm long, 0.6-1.8 cm wide; petioles 6-11 mm long; lateral veins indistinct, well-spaced, at 20-30° to midrib; intramarginal vein indistinct, to 1 mm from margin. Umbel/asters axillary, more than 7-flowered; peduncles angular, 4-9 mm long; pedicels angular, 1-2 mm long. Mature buds fusiform,4-6 mm long, 1.5-2 mm diam.; calyptra conical, acute, about as long as hypanthium. Fruits globular, flattened, 3-4-locular, 4-5 mm long, 5-7 mm diam.; hypanthium globular, constricted above; calyptra scar a distinct narrow groove; disc flat to slightly raised, ultimately incurved, 0.5-1.5 mm wide; valves deeply enclosed. Seeds dark brownish black, reniform, to 1 mm long; chaff similar, dull, brown, smaller. Figure 18 .
Distinguished from E. sparsifolia Blakely by the linear to narrow-Ianceolate adult leaves, and smaller fruits (to 8 mm long, 8 mm diam. in the latter). The leaves are much longer than those of E. tenella, and buds are more pointed. ECOLOGY: Usually locally frequent in dry sclerophyll woodland on steep, rocky sandstone slopes.
The epithet is from the Latin rallus, slender, referring to the narrow adult and juvenile leaves.
CONSERVATION STATUS: not considered to be at risk, but further collecting is necessary to ascertain its distribution in more detail. Tree to 10 m tall. Bark persistent to smallest branches, grey, long-fibrous ('stringybark'). Juvenile leaves disjunct, ovate, rounded or apiculate, basally rounded, with 'stellate hairs' on all surfaces, to 5 cm long, 2.5 cm wide; petioles 3-5 mm long. Adult leaves disjunct, glabrous, coriaceous, broad lanceolate to ovate, oblique, rounded or apiculate, glossy green, 5-13 cm long, 1.5-3.8 cm wide; petioles 7-12 n m long; lateral veins distinct, well-spaced, at 30-40° to midrib; intra marginal vein distinct, 1-2 mm from margin. Umbellasters axillary, more than 7-flowered; peduncles 6-12 mm long; pedicels 0-3 mm long. Mature buds ovoid, 5-7 mm long, 2.5-3.5 mm diam.; calyptra hemispherical or convex-conical, often apiculate, slightly longer than hypanthium.
Fruits globular, flattened, 4-locular, 5-7 mm long, 7-9 mm diam.; hypanthium globular, constricted above; calyptra scar a distinct narrow groove around hypanthium; disc flat to slightly raised, ultimately incurved, 1.5-2.5 mm wide; valves enclosed, ultimate fine tips sometimes exserted. Seeds dark brownish black, reniform, to 1.5 mm long; chaff similar, dull, brown, smaller. Figure 19 .
Distinguished from E. oblonga DC. by the larger buds and fruits (to 7 mm diam. in the latter), the shorter and more rounded calyptra, and the generally coarser adult and juvenile foliage. ECOLOGY: Locally abundant in low dry sclerophyll woodland on sandstone plateau country.
The epithet is from the Latin imitans, imitating, from the resemblance to E. oblonga. Mallee to 6 m high. Bark smooth, grey-brown and cream, shedding in strips. Juvenile leaves disjunct, lanceolate, falcate, to 13 cm long, 2 cm wide, venation and oil glands distinct, lateral veins at 20--30° to midrib. Adult leaves disjunct, lanceolate, oblique, falcate, attenuate, coriaceous, 7-13 cm long, 1-2 cm wide; petioles flattened, 6-10 mm long; lateral and intramarginal veins indistinct; oil glands large and prominent. Umbellasters axillary, 7-flowered; peduncles 2-angled, 1-15 mm long; pedicels terete or vaguely angular, 1-3 mm long. Mature buds irregularly pyriform, verrucose, 7-10 mm long, 4-5 mm diam.; calyptra convex, obtuse, less than 1/4 as long as hypanthium. Fruits urceolate to cup-shaped, usually apically constricted, 4-locular, 8-11 mm long, 8-10 mm diam.; calyptra scar a narrow groove around hypanthium; stemonophore narrow, raised above disc and hypanthium; disc at first sharply depressed, becoming flat, up to 2 mm wide; valves fully enclosed, vertical when opened. Seeds grey-brown or brown, reniform, angular, to 2 mm long; chaff similar.
Johnson & Blaxell in the narrower juvenile leaves (broad-lanceolate in the latter) and the consistent mallee habit. The leaves and fruits are larger than in the related mallee species E. stricta Sieber ex Sprengel (which has adult leaves 6-10 cm long, 6-10 mm wide, and fruit 7-10 mm long, 6-8 mm diam.). ECOLOGY: This species occurs in crevices with very little soil on rocky granite hilltops, usually in a scleromorphic shrub community.
The epithet is from the Latin, spectatrix, she who observes, referring to the occurrence of this species on prominent, bare hill tops. It is used as a noun, not an adjective. Figure 21 .
Distinguished from E. apiculata by the bluish sheen in adult foliage, the larger and relatively broader adult leaves (i.e. lower length:breadth ratio) and the larger fruits. The latter two characters show some overlap (E. apiculata has adult leaves 5-10 cm long, 5-7 mm wide, and fruit 6-9 mm long, 6-8 mm diam.). ECOLOGY: Locally abundant in scleromorphic mallee heath on shallow sandy soils. This taxon characteristically occurs around the distinctive 'beehive' or 'pagoda' formations of weathered sandstone of the Triassic Narrabeen Group.
Hybrids and intergrades occur with E. stricta to a limited extent around the Newnes Plateau. The related E. apiculata also hybridises and intergrades with E. stricta in the northern and eastern parts of its range (Springwood and Mt Keira), but does not meet E. laophila. Figure 20 . Distribution of E. spectatrix (.6 ), E. laophila ( .), E. apiculata ( 0), E. langleyi (+ ) and E. lacrimans ( 0 ). leaves and seeds, however, confirm its place with the 'Green Ash' group, clearly distinct from E. luehmanniana. This is also evident from microscopic examination of adult leaf surfaces, which are virtually identical with those of E. burgessiana, its apparent sister species.
The specific epithet honours Lawrence Langley, of Robertson, who first drew our attention to this taxon. ECOLOGY: Known from a single population growing in a swampy site near a creek on a sandstone plateau. This population appears to have been completely destroyed in the years following 1957, and the species must be presumed to be extinct. The late Rev. Colin Burgess at one time had it in cultivation at Leura, but his plants perished.
E. copulans is nearest to E. stellulata Sieber ex DC, differing in the smaller habit, the narrower juvenile leaves (ovate to orbicular in the latter), the narrower adult leaves (elliptical to broad-Ianceolate in the latter), and the depressed disc. The habitats also differ, that of E. copulans being similar to the preferred habitat of E. moorei Maiden & Cambage. It differs from E. moorei in the tree habit, larger, broader leaves and depressed disc. E. copulans is intermediate in many characters between E. moorei and E. stellulata, but formed a uniform population that was geographically distant from the nearest populations of E. moorei and E. stellulata. It is therefore not simply a hybrid, and in view of its distinct and uniform differences must be regarded as equally removed from both E. moorei and E. stellulata. Seeds dark brown, dull, angular, reniform, to 1.5 mm long; chaff similar, much smaller. Figure 23 .
E. serpentinicola is nearest to E. moorei, differing in the longer and relatively narrower adult leaves (to 7 cm long and narrow-Ianceolate to lanceolate in the latter) and the lax, somewhat bluish green, often pendulous foliage. The dry habitat is also different from the commonly wet, swampy habitat of E. moorei. The related mallee species E. latiuscula differs from both in the broader adult and juvenile leaves. The epithet is from the Latin serpentinus, relating to a serpent, and the suffix -cola, "-dweller', referring to the restricted occurrence of the species on serpentinitederived soils. The epithet is a noun, not an adjective. Figure 25 .
Distinguished from E. pauciflora Sieber ex Sprengel by the strongly glaucous twigs and buds, and from E. ECOLOGY: Locally common in small, open copses on broad, flat and usually more or less treeless grassy plains, with Poa understorey. Such plains form a mosaic with E. pauciflora -E. rubida subsp. rubida woodlands on higher country in the same area.
Some hybridism with E. pauciflora is evident where populations adjoin.
CONSERVATION STATUS: 2R. Substantial populations of this taxon are now reserved.
The epithet is from the Latin lacrimans, weeping, in reference to the distinctively pendulous branchlets. [
